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INTRODUCTION

This Drainage Study is prepared for TM 53 16, a major subdivision proposing 13 half-acre lots.
The site is located on the south side of Montemar Drive west of Austin Drive in Spring Valley.
See the attached Vicinity Map.

1. Existing Conditions, Basins and Drainage Facilities

There is one existing drainage basin (Basin A) contributing to the project. Basin A is 41.6 acres
in size and contributes 54.8 cfs, during the 100-year storm, to the existing swale in the southeast
corner of the project at the southerly boundary. See the attached Drainage Map 1 and Drainage
Basin Calculations.

There is an existing 18” CMP storm-drain pipe underneath Montemar Drive in the northwest
corner of the project. Basin B contributes 6.26 cfs during the 100-year storm to the existing pipe
which then flows onto the project. See the attached Drainage Map 1 and Drainage Calculations.

>

2. Proposed Conditions, Basins and Drainage Facilities

In the proposed condition, the runoff coefficient for Basin A will change due to the proposed
development. Subsequently, there is a 0.4 cfs increase in peak runoff when measured at the
“Point of Comparison”. The “Point of Comparison” is the point at which Basin A is concentrated
in the existing swale and the runoff exits the project. See the attached Drainage Map 2 and

Drainage Calculations.

The proposed drainage facilities will have rip rap outlet protection / velocity reduction. Each
drainage system will be outlet into vegetated swales, which return the runoff to the existing
swale in the southeast corner of the proposed subdivision. The proposed storm-drain systems are
analyzed herein. See the attached Drainage Map 2 and 3 and Drainage Calculations. This
drainage study determined the proposed facilities to have adequate capacity during the 100-year
storm event.

All of the proposed drainage facilities will outlet the stormwater runoff into existing swales
before leaving the project boundary. The overall drainage characteristics for this project will
ultimately remain unchanged.

3. Pre-Development vs. Post-Development

The peak runoff rates for the pre-development and post-development conditions have been
analyzed herein. This study has determined a 0 4 cfs increase in peak runoff due to the proposed
development, which equates to a 0.7 % increase from the existing condition. The increase is
considered insignificant and the proposed development will have no adverse impacts, since the
peak runoff rates and velocities will virtually remain unchanged from their existing condition.

a. Erosion/ Siltation



The proposed rip rap outlet protection will reduce the runoff velocity to a non-erosive value.

The proposed development does not intend to create or cause a change in existing conditions,
which would promote any erosion or siltation on-site or off-site the subject property.

b. Concentration / Diversion

The proposed development will not significantly alter the existing drainage patterns. The
proposed development does not propose concentration of any existing drainage basin. The
proposed development does not propose diversion of any existing drainage basin area or
alteration of the coarse of a stream or river.

4. TFlood Plain

The County of San Diego has not studied this area; therefore County floodplain maps do not
exist for this area.

FEMA flood plain maps do exist for this area; however, the FEMA map does not provide
information pertaining to flood waters in close proximity to this project.

There exists a contributing drainage basin, greater than 25 acres and the location and width of the
100-year lines of inundation are shown on the Tentative Map. See the attached Drainage Map 4
and calculations for the width of the 100-year storm lines of inundation at the point of
comparison.
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Note that the Initial Time of Concentration should be reflective of the general land

-use at the

upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3

-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described

below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

e

@

MAXIMUM OVERLAND FLOW LENGTH L)

& INITIAL TIME OF CONCENTRATION (Ty)

Element* | DU/ | 5% 1% 2% 3% 5% 10%
Ace | In 1T | Ln T Ly T Jtw [T g T Ly T
Nawral (| 50|132] 70]12.5] 85]10.9] 100] 103 100] 8.7 | 100] 6.9
LDR |1 5011221 70 1115 851100 100! 95! 100 | 8.0 | 100] 6.4
LDR ) 50, 1131 700710.5D85| 92| 100] 88|100] 7.4 | 100 | 58
LDR 29 150:107] 7011001 85| 88| 95! 8.1]100] 7.0 100 | 56
MDR 143 | 50]102] 70 96] 80| 8.1] 95! 78] 100 67100 53
MDR |73 | 50| 92| 65| 84| 80| 74| 95| 7.0]100] 6.0 100] 43
MDR 109 | 50| 87| 65| 79| 80| 65| 90| 64100 57] 100 | 4.5
MDR __ 1145 | 50| 82| 65| 74| 80| 65| 90! 60100 54 100 | 43
HDR 24| 50, 67] 65| 61] 75| 5.1 90! 49| 95| 43] 100 35
HDR 43 150! s3] 65l a7] 75| a0l 85! 38| 95|34 100] 27
N. Com 50| 53] 60] 45! 75| 40| 85! 38| 95|34 100] 27
G. Com 501 47| 60| 41 75| 36| 85| 34| 90| 29100 24
0.P./Com 50! 42601 371 70] 3.1 80| 29| 90| 261100 22
Limited T, | 501 42 60| 37] 70| 3.1{ 80! 29| 90|26/ 100! 22
General I. 50 37060} 32| 70| 27/ 80| 26| 90| 23 100] 1.9
*See Table 3-1 for more detailed description
RASIN A




EQUATION
3\0.
Te = (11__2;____)0 3as
AE
Te = Timeof concentration (hours)
L = wWatercourse Distance (miles)

AE = Change in elevation along

effective slope line (See Figure 3-5)(feet)

/100

lG o0 38§Hours Minutes
7; - ,l q 5'280 > 4-——-—-— 2490

Tec

l]l[

——t—— 180

— 300
e 5 =
P— 200
AE L Tc
SOURCE: Califormia Division of Highways (1941) and Kirpich (1840) T
F1GURE
Nomograph for Determination of
Time of Concentration (Tc) or Travel Time (T1 for Natural Watersheds 3_4
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DrAaiNAGE BAs:N CALCUL.AT’! oN<S

. BAsil B - (OFFSlTF_ EXISTING € ProPOSED)
AREA = Z.lo Ac (5&6 Dfar'na;x. Maf 1)
TIME OF CoNceNTraTION = T = Ty + 77
Ti = 7.4 amin (see Table 5’-2-3
Ty = 47 min (su F:'jure 3*45
Te=724+47 = 12.] wmin
Te = (2.0 wain
INTENSITY = T = 424 "V (See Fl‘s‘.‘fe 3*!)
RONOFF coerpicienT = C
SoiL TyPe "R‘= 2.3 Ac De.vdo‘?ed C=038
Seir TVPE "D= [,3 ac Deue/a/)ec( C= 0%
(5ee Table B-/ H_2
WEIGHTED C- VALUE :
0.38(2.3) + 0.46(13) - 0,4/
3.6 3.l
C= 0.4/

Q= cTA = o.41(424)(3.4)= bo2ts =

Qioa = 626 cfs
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Note that the Initial Time of Concentration should be reflective of the general land-use at the

upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length Maximum Length (Ly)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the

“Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ 5% 1% 2% 3% 3% 10%
Acre | Ly | T, Ly | T; Lvy | T; Ly | T; Ly i [Lvw | T

Natural . 20 1 132 70]12.5] 85/10.9| 100 103 100 ] 8.71100] 6.9

LDR l[ 1 501 12.2] 701 11.51 85{10.0! 100 951100 | 801|100 6.4

i~

LDR S0 1131 701105] 85| 92| 100! 88 100 /7-:4:’ 100 | 5.8
LDR 29 5011071 701100 85| 8.8 95i 811100] 70/100] 5.6
MDR 43 201102 701 9.61 80| 8.1 95! 78 100 | 6711001 5.3
MDR 7.3 30| 92) 65! 84 80| 74| 95| 70 100 6.0]100| 4.8
MDR 109 | 50] 87| 65| 79| 80| 69 90| 64110057100/ 45
MDR 145 | 50| 82| 65| 74| 80! 65 90| 60/100] 54| 100/ 43
HDR 24 0, 67] 65| 611 75! 5.1 90| 49 95143110035
HDR 43 50! 531651 47| 751 40| 85! 338 95134110027

N. Com 0| 53160 45| 75 40| 85| 38 951 341100 2.7
G. Com 50, 47| 60] 41] 75! 36| 85| 34 901291100} 24
O.P./Com 50| 42| 60 37| 70| 3.1| 80| 29 90]26]100|22
Limited I. 50| 421 60| 371 70| 3.1| 80| 29 90126110022
General L. | 50| 3.7] 60 32| 70| 27| 80| 2.6 0] 23]100] 1.9

*See Table 3-1 for more detailed description

3-12 B%[Lf 2
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EQUATION
3\0.
Te = (1Lg|:__)0385
AE
Te = Time of concentration (hours)
L = Watercourse Distance (miles)
AE = Changein elevation along
effective slope line (See Figure 3-5)(feet)
Tc
aooo > 0, 385- Haurs) Minutes
’/’; =/ 1LQ 5'?_80 a—L 240
Lo I—tf— 180
2 = 120
- ¢ ~
]1" L7{-7 min — 100
— 90
— 80
\ b 70
\ e
6\‘9/7> { . 50
% L
AN — 50
~N =
N
N b— 40

L
N N\ Miles Feet

3
— 300 [
p— 200
L Tc

SOURCE: Califormia Division of Highways (1941} and Kirpich (1940)

Nomograph for Determination of

Time of Concentration (Tc) or Travel Time (T for Natural Watersheds
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Drainace Basin CALcoLATionS
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Slope ..o 0.0500 fi/ft Slope ..., 0.0500 f/ft
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Right slope ..................... 0.2500 fvft (v/H) __  Rightslope........ | 02500 /& (V/H) .
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~p= Depth ... 0.7496 = Depth ... 0.7521 f
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~» Topwidth ... 20.7472 —=p= Top width ... 20.7999 f )
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Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3

-2 provides limits of the length (Maximum Length (Lag)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the
detailed study.

MAXIMUM OYERLAND FLOW LENGTH (L
& INITIAL TIME OF CONCENTRATION (Ty)

“Regulating Agency” when submitted with a

Table 3-2

M)

Element* | DU/ | 5% | (1% | 2% 3% 5% 10%

Acre | Ty | T Ly T |La T |ia 1T |Lu T |Lw | T,
Natural 1 s01132] 70]125] 85] 109 100] 103 ] 100] 57| 100] 63
LDR L _150]122] 701315 8510.0] 100! 95100 80 100] 6.4
IDR 12 | s0{113} 7q}105])85] 92[100] 83100 74| 100] 53
LDR 29 | 501107] 707700 85| 8.3] 95! 8.4 100 70| 100] 56
MDR 143 | 50/102| 70| 96| 80| 8.1] 95] 78100 67| 100] 5.3
MDR 173 | 50| 92| 65| 84, 80| 74| 95| 70| 100] 6.0]100] a3
MDR 1109 | 50| 87| 65| 7.9 80| 65| 90| 64 100] 57100 45
MDR 1145 | 50| 82| 65| 7.4| 80| 6.5] 90| 60 100] 54] 100 43
HDR 124 | 50} 67| 65| 6.1) 75| 5.1] 90| 49 95| 43| 100 35
HDR 143 | 50! 53| 65| 47| 75| 40| 85! 33] 95|34 100 27
N. Com 30| 53] 60| 45| 75| 40| 85| 38] 95]34]100] 27
G. Com 501 47] 60| 41| 75| 36| 85| 34| 90| 29 100] 24
0.P./Com 50| 421 60| 3.7 70| 3.1| 80| 29| 90| 26100 22
Limited I, 50| 42) 60] 3.7] 70| 3.1| 80| 29| 90| 26100 22
General [, 50| 37] 60] 32| 70| 27| 80] 26| 90| 23] 100/ 1.9
*See Table 3-1 for more detailed description

3-12
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EQUATION

AE 1 - {11.9L3\0.385 .
Feet T\ ag
| 5000 Tc = Time of concentration (hours)
pase L =

Watercourse Distance {miles)
= Change in elevation along

- effective siope line (See Figure 3-5)(feet)
— 3000 Te
- Boo 3\ 0.385" Haurs} Minutes
2000 7;: YA 5280 éO 4—r240
= \ 80 3—F—180
e 1000 —
b 300 -
:.mo ;‘f = g, 3 ™A N\ L

N — 100
= 600 \ — 30
— 500 \ — 80
:_400 N | 70
L & 1—_ 50

N7 1
—— 300 % L
N —— 50
= N N
AN

e 200 N —40
o \\ L I~
u N\ Miles Feet

pree 5

200
AE L Tc

SOURCE: California Dhvision of Highways (1941) and Kirpich (1940)

FI1GURE

Nomograph for Determination of
Time of Concentration (Tc) or Travel Time (T for Natural Watersheds 3_4
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DraiNAce Faciuity CALCULATIONS :
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Deranace. Basid CALCOLATIONS
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Note that the Initial Time of Concentration should be reflective of the general land

-use at the

upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3

-2 provides limits of the length (Maximum Length (L)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described

below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

MAXIMUM OVERLAND FLOW LENGTH (L
& INITIAL TIME OF CONCENTRATION (T)

Table 3-2

)

Element* | DU/ | 5% 1% ) | 2% 3% % 10%

Acre | Ly | T, LMﬁi Iv T JIm ITi |Lw | T |Ly | T
Natural 1 50]132] 70]125] 85| 10.9] 100 | 103 | 100] 87 100 6.9
LDR |1 501122] 701115 85]10.0 100! 9.5|100| 80100 | 6.4
LDR 2 01 11.3] 70¢T0.5D 85| 92/ 100! 88] 100! 7.4 | 100 5.3
LDR 29 1501107] 70110.0] 85| 88| 95! 81)100] 7.0 100] 5.6
MDR |43 | 501102} 70| 96| 80| 8.1| 95| 78]100] 6.7 100 | 53
MDR (73 | 50| 92| 65| 84| 80| 74| 95| 70|100] 6.0 100 | 438
MDR 109 | 50| 87| 65| 79| 80| 65| 90| 64|100| 57/ 100 | 45
MDR 145 | 50| 82| 65| 74| 80| 65| 90| 60| 100] 5.4 100 | 43
HDR 124 | 50| 67| 65| 61| 75| 5.1| 90| 49| 95| 43 100 | 3.5
HDR 43 150] 531 65! 47| 75| 40| 85) 38| 95| 3.4 100 | 2.7
N. Com 50| 53] 60| 45| 75| 40) 85| 38| 95| 3410027
G. Com 50| 471 60| 41| 75| 36| 85| 34| 90! 29| 100! 24
0.P./Com 50| 421 60| 37| 70) 3.1 80| 29| 90| 261100 22
Limited I 50| 42160} 37| 70| 3.1 80| 29 90| 26100/ 22
General [ 50| 371 60( 32| 70| 27/ 80| 26/ 90| 23100 1.9
*See Table 3-1 for more detailed description

Basid Z.
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AE

EQUATION
Te = (11:9_1:3)0.385
AE
Tec = Time of concentration (hours)
Watercourse Distance {miles)
AE = Change in elevation along
effective slope line (See Figure 3-5)(feet)

zoo
7; =/ 11(S,,s

/bo

r
[}

> 38{ Hours.

Tf = 7:2— V\At.f\ :-90

L
Niles Feet

Tec

Minutes

41240

L Tec

SOURCE: Califarnia Division of Highways (134 1) and Kirpich (1940)

Nomograph for Determination of

Time of Concentration (Tc) or Travel Time (T for Natural Watersheds
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: [20f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the

upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the

“Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ | .5% 1%) 29 3% 5% 10%

Ace | Ly T Ly T |tu|T. | Ly [T, |1u |7 Ly | T,
Natural 1501132 700125] 85]10.9] 100103 ] 100] 87| 100] 6.9
LDR 1 1s0l122] 70 851100 [100| 9.5|100] 8.0 | 100 6.4
LDR 2 | solua] 7o 105) 85| 92]100] 83 100] 7.4 | 100] 58
LDR 29 | 50110.7] 70[70.0| 85| 88| 95| 8.1]100] 7.0] 100 | 5.6

MDR 4.3 5011021 70| 96 80| 81| 95| 7.8|100] 67 100153
MDR 7.3 50 921 651 84| 80| 74| 95| 70!100] 6.0 100 | 4.8
MDR 109 | 50| 87| 65| 79| 80| 69| 90| 641|100 371100 45
MDR 145 | 50} 82| 65| 74| 80| 65| 9| 6.0/ 100 341100 43
HDR 24 50, 6.7 65| 611 75| 5.1 90| 491 95| 43 100 | 3.5

HDR 43 0] 531651 47! 75| 40! 85! 38| 95|34 100 | 2.7
N. Com 50| 53|60} 45| 75| 40| 85| 38| 95| 34 100 | 2.7
G.Com 50} 47160 41| 75| 36| 85| 34| 90| 2.9 100 24
O.P./Com 50| 42) 60 37| 70} 3.1| 80} 29| 90} 26 100 | 2.2
Limited L 50/ 42| 60| 37| 70| 3.1| 80| 29| 90 26 100§ 2.2
General L 50 371 60( 32] 70| 27| 80| 26| 90| 231 100 1.9

*See Table 3-1 for more detailed description

LOT DeAMNAGE
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